Transabdominal chorionic villus biopsy in second and third trimesters of pregnancy to determine fetal karyotype L Pijpers, M G J Jahoda, A Reuss, J W Wladimiroff, E S Sachs Abstract Transabdominal chorionic vilius biopsy is an established method of obtaining material for analysing fetal chromosomes in the first trimester ofpregnancy but has not been widely used for karyotyping in the second and third trimesters, when rapid results are required. The technique was evaluated in two groups of patients, comprising 106 at risk of having a fetus with chromosomal anomalies (105) or X linked disease (one) studied between 13 and 22 weeks (median 15 weeks) of gestation (group 1) and 21 with abnormal fetal findings on ultrasonography studied between 13 and 38 weeks (median 27 weeks) (group 2). Chorionic tissue was collected at the first attempt in 109 patients and at the second attempt in a further 17 independent of the position of the placenta. In one case from group 1 sufficient material for analysis could not be obtained. Seven abnormal karyotypes (six in group 1 and one in group 2) were diagnosed. Karyotyping was unsuccessful in two cases in group 1 (at 17 and 18 weeks' gestation) and in two in group 2 (at 29 and 38 weeks' gestation). Foliowup ofgroup 1 four weeks after sampling showed no signs of adverse fetal development apart from one unexplained intrauterine fetal death. The findings suggest that chorionic sampling is a safe and valuable additional technique for the late detection of chromosomal defects.
Introduction
Transabdominal and transcervical sampling of chorionic villuses during the first trimester of preg- 
Slides were stained with the trypsin and giemsa method. We saw the patients in group 1 again four weeks after sampling to ask about loss of blood vaginally and leakage of amniotic fluid and for ultrasonography to assess fetal viability and growth and the amount ofamniotic fluid. We did not follow up patients in group 2 because of the association of structural defects of the fetus with a poor outcome of pregnancy.
Results
In group 1 chorionic tissue was obtained at the first attempt in 90 ofthe 106 patients (85%) and at the second attempt during the same session in a further 15 patients; in one patient enough material could not be obtained for cytogenetic analysis. In group 2 the first attempt was successful in 19 ofthe 21 patients (90%), and the second attempt was successful in the remaining two. Between 10 mg and 50 mg (median 20 mg) of chorionic tissue was collected in group 1 and between 10 mg and 60 mg (median 25 mg) in group 2. In both groups the position of the placenta (anterior in 66; posterior in 61) did not affect the number ofattempts at sampling or the amount of chorionic tissue obtained. Karyotyping was unsuccessful in two cases in both groups (gestational age 17, 18, 29, and 38 weeks and amount ofchorionic tissue aspirated 10, 15, 20, and 30 mg). In the remaining cases the karyotype was available within 48 hours after sampling.
In group 1 six abnormal karyotypes were detected, all of which occurred in older mothers; 46,XX/46,XXP+ balanced paternal translocation was found and the pregnancy was allowed to continue. In the five remaining cases the pregnancy was terminated. Cultures of fibroblast from the fetuses confirmed abnormal karyotypes in four cases and absence of the XP chromosome inone (case 6). Follow up of 101 patients from group 1 at four weeks after sampling showed one fetal death at 18 weeks of gestation in a 38 year old mother who had no history of leakage of amniotic fluid. Postmortem examination showed no abnormalities. In the remaining 100 patients the pregnancy had progressed uneventfully. On ultrasonography the fetuses were alive and their growth was normal; the amount of amniotic fluid was normal in all cases. At the time ofwriting 25 infants had been delivered at term with birth weights between the 10th and 90th centiles for weeks of gestation, according to the tables of Kloosterman8 corrected for maternal parity and fetal sex. Congenital abnormalities and discrepancies of sex were not seen. One case of severe intrauterine growth retardation was diagnosed 12 weeks after sampling in a 43 year old woman who was gravida II, para 1. Caesarean section was performed at 29 weeks because of fetal distress, and a female infant weighing 680 g was delivered, who died two days later of severe respiratory distress.
In group 2 we detected only one abnormal karyotype (45,X), at 16 weeks ofgestation; the fetus had hygroma colli. The pregnancy was terminated and the diagnosis confirmed by culturing fetal fibroblasts. Of the remaining 20 pregnancies, five were terminated because of the severity of the structural defects of the fetus and 15 continued. The 15 that continued resulted in three intrauterine deaths, four neonatal deaths, and eight children who were alive at 1 month.
Discussion
Chorionic tissue was collected at the first attempt in 109 of the 127 patients and at the second attempt in a further 17 independent of the position of the placenta. Karyotyping was successful in 121 of all 126 cases. More than 30 mg of chorionic tissue was obtained in 47 patients, which was sufficient to permit direct biochemical analysis and analysis of DNA. The number of successful samplings and the amount of aspirated chorionic tissue did not differ between the groups. In group 2 mitoses were not observed in two out of five patients in whom sampling was done beyond 28 weeks of gestation. In the three remaining patients the karyotype was assessed numerically, although the presence ofminor structural chromosomal defects may have been overlooked. These findings show that late chorionic villus sampling is a reliable procedure during the second trimester, whereas thereafter problems may arise because of the number and quality of mitoses.
The safety ofthe sampling technique was determined in group 1 by ultrasonography four weeks after the procedure. Apart from one unexplained fetal death signs of adverse fetal development were not seen. The one case of intrauterine growth retardation with progressive fetal hypoxia, which was diagnosed at 29 weeks of gestation, was not considered to be related to the sampling procedure because of the long term interval after sampling and because the condition had occurred in the previous pregnancy. Another method for rapid karyotyping in late pregnancy is cordocentesis9 10; this technique seems to be safe, though lymphocytes must be cultured to obtain the karyotype, which usually takes four days. Whereas transabdominal chorionic villus sampling may be easier to perform, particularly during the early second trimester, cordocentesis may be preferred during the third trimester because of problems of the fewer mitoses observed in the chorionic tissue.
In conclusion, late chorionic villus sampling seems to be safe and can be considered to be a valuable additional technique in detecting fetal diseases, particularly in the second trimester.
